It has long been recognized that malabsorption may be associated with lymphoid tumours in the small intestine (Fairley and Mackie, 1937) but it is only recently that it has been suggested that such tumours may arise as a complication of the primary malabsorptive disorders' (Gough, Read, and Naish, 1962) . The evidence for this is almost entirely clinical since it has yet to be clearly demonstrated that the mucosal abnormalities, which represent the only distinctive pathological feature of the primary malabsorptive disorders, have been present for a significant period before the onset of tumour growth, although they have been demonstrated in the resected small bowel following operation (Spracklen, for Tonkin, 1963) and in intestinal biopsies taken seven months before operation for tumour (Gough et al., 1962) . It is possible that an alteration in mucosal pattern in the small bowel may be a response to the presence of a gross lesion, a situation comparable to the 'zonal gastritis' described in relation to chronic peptic ulcer and carcinoma in the stomach (Joske, Finckh, and Wood, 1955) . If this were true, one might expect that mucosal abnormalities would be found in association with any gross tumour of the small bowel regardless of its histogenesis.
The histopathology of the small intestine in a series of resected malignant lymphoid tumours has thus been compared with a closely matched series of small-bowel adenocarcinomata. The marked difference in the nature, severity, and extent of the mucosal changes observed between the two groups would indicate that additional factors are operating in association with the lymphoid tumours to produce mucosal abnormality. It Perforation was the mode of presentation in seven cases, this being a not uncommon feature ofthesetumours (Irvine and Johnstone, 1955) . Intestinal obstruction was present in three cases, being associated with perforation in case 3 and with intussusception in case 8. Multiple tumours were noted in cases 4, 5, and 9. The tumour was found in the ileum in four cases, in the jejunum in three, and in the 'upper small bowel' in case 9. The site of tumour was not stated in case 2.
Only in case 9 was malabsorption demonstrated before operation. This patient, a 51-year-old male, had two thickened and adherent segments of upper small bowel resected following perforation of the proximal segment. Both pathological specimens revealed multiple infiltrating tumours which had penetrated the bowel wall to become adherent to adjacent loops of bowel. The patient gave a two-month history of intermittent abdominal pain located in the left iliac fossa. He also had a seven-year history of weight loss and diarrhoea with pale, offensive stools; and five years before operation, frank malabsorption with steatorrhoea and severe megaloblastic anaemia had been demonstrated. The anaemia was controlled with folic acid and vitamin B12, but a sixmonth trial period on a gluten-free diet failed to induce a remission of the malabsorptive defect. Intestinal biopsy was not carried out at the time of the initial investigation, but subtotal villous atrophy of the intestinal mucosa is noted histologically throughout both resected segments of small bowel.
In case 5 a hypochromic anaemia refractory to oral iron therapy was observed five years before the onset of symptoms clearly attributable to tumour growth. Malabsorption could not, however, be confirmed clinically in this case, nor was there a history of malabsorption in any of the remaining seven cases.
Although all the tumours in this group are considered to be primary in the small bowel, it is of interest that in case 3 a polypoid lymphosarcoma had been removed from the posterior nares nine months before resection of the intestinal neoplasm, which could thus have been of metastatic origin. Since the patient is, however, alive and well nine years after operation it is possible that the intestinal tumour was in fact an independent primary growth.
II ADENOCARCINOMA There were six males and three females in this group, and the average age at operation was 57 years with a range of 29 to 74 years. The average duration of symptoms was 10 months, varying from six weeks to two years. Intestinal obstruction was the usual mode of presentation, being present in five cases; in three cases diarrhoea, weight loss, anid hypochromic anaemia with or without frank melaena were the presenting symptoms, and in case 18 the patient gave a five-year history of post-prandial epigastric discomfort, although frankly obstructive features with vomiting and marked duodenal dilatation were observed before operation. The tumour was solitary in every case (although Haemalum-eosin x 165. associated with an independent primary carcinoma of the colon in case 16). The tumour was found in the ileum in four cases and in the jejunum in four; the site was not recorded in case 10. There was no evidence of malabsorption in the past history in any of the cases.
THE ASSESSMENT OF MUCOSAL ABNORMALITY The mucosal changes in any individual case were referred to as 'partial' or 'subtotal' villous atrophy if they could not be distinguished histologically from those described in the primary malabsorptive disorders (Shiner and Doniach, 1960);  and if they could be demonstrated in all parts of the intestinal mucosa whether close to or distant from the tumour site. In the evaluation of these changes, particular attention was paid to the presence of abnormalities in the surface epithelium, and to increased plasma-cell infiltration in the lamina propria.
The mucosa was designated as 'normal' in all cases in which the mucosal pattern was within normal limits in any of the blocks taken, even if the mucosa close to the tumour exhibited abnormalities. The term 'non-specific zonal inflammation' has been applied to strictly localized changes which are characterized by intense mucosal leucocytic infiltration, in which lymphocytes predominate, occasional crypt abscesses with or without frank ulceration ( Fig. 1) and metaplasia of pyloric type (Fig. 2) . The mucosal villi vary in appearance from being thickened and enlarged to presenting features resembling villous atrophy, although of strictly localized type. Conversely some of the features of this 'zonal' inflammation may be superimposed on a generalized villous atrophy close to the tumour site (Fig. 2) .
RESULTS
The incidence of mucosal abnormality observed in the two forms of malignant tumour is recorded in the Table. In the adenocarcinoma group, the mucosal pattern is considered to be essentially normal, with or without zonal inflammation, in seven cases. The appearances in case 18 are, however, of considerable interest in that subtotal villous atrophy of the mucosa is observed both histologically (and with the dissecting microscope) throughout the entire resected 15-0 cm. segment of jejunum. In case 14, changes of a generalized nature, corresponding to a mild partial villous atrophy of the ileal mucosa, are seen.
On the other hand, in only two cases in the lymphoid tumour group could the mucosa be considered normal, and in one of these (case 3) it may be doubted whether the tumour was primary in the small intestine. In the other six cases, generalized villous atrophy varying in severity from the partial villous atrophy in case 7 (Fig. 3) to the frank subtotal villous atrophy in case 4 (Fig. 4) can be demonstrated. In case 9, as already indicated, the intestinal mucosa from two separate resections of the upper small bowel shows subtotal villous atrophy throughout.
The irregular but widespread nature of the 'atrophic' process is revealed in case 5, in which multiple sections were taken from two separate (Fig. 5) , in which numerous sections were taken far removed from the tumour site. A curious feature, observed in two cases (6 and 7), is the presence of marked abnormality of the surface epithelium overlying lymphoid aggregates in areas quite separate from the main tumour mass (Fig. 6) .
In cases 3 and 10 the intestinal mucosa shows a peculiar abnormality in which the villi exhibit bizarre shapes due to localized fibrous thickening of the lamina propria (Fig. 7) . In both instances intense mucosal oedema, probably due to lymphatic occlusion by tumour growth, was considered to be responsible for the villous abnormality, which is thus regarded as a variant of the zonal type of inflammation.
Within the group of malignant lymphoid neoplasms, the tumour is classified as reticulosarcoma in four cases and lymphosarcoma in three cases. The remaining two cases are less readily classified. The tumour in case 8 is predominantly a lymphosarcoma but shows marked plasma-cell differentiation; this feature is also prominent in case 1 in which the neoplasm is composed almost entirely of plasma cells or their precursors (Fig. 8) . In neither case, however, was there evidence of generalized myelomatosis, nor could plasma-cell differentiation in a lymphoid neoplasm be correlated with the presence of mucosal atrophy.
DISCUSSION
This comparison between the two major groups of primary malignant tumours in the small intestine was undertaken initially to determine whether the mucosal changes associated with such tumours could be attributed solely to non-specific local factors such as intestinal obstruction, stasis, oedema, and secondary infection of the bowel wall in the vicinity of the tumour. If this were the case the nature and extent of these changes would not be related so much to the histogenesis of the tumour as to its mechanical effects, and one would expect them to be more marked in the adenocarcinoma group, in which intestinal obstruction was a more prominent clinical feature. Whilst 'zonal' changes, no doubt due to mechanical factors, are observed in both groups, the high incidence of generalized villous atrophy in the group of lymphoid tumours cannot be explained readily on this basis. Such widespread mucosal abnormalities could, however, take origin either from a pre-existing malabsorptive disorder such as idiopathic steatorrhoea or be related to the presence of tumour in some less direct way. Gough et al. (1962) reported three cases which indicated that intestinal reticulosis may develop as a complication of idiopathic steatorrhoea, and Spracklen, for Tonkin (1963), described a furthercase supporting this conclusion. On the other hand, Eakins, Fulton, and Hadden (1964) drew attention to the relatively short duration of clinically recognized malabsorption in many cases of intestinal reticulosis and considered that in some cases at least the tumour itself is responsible for malabsorption. The possibility cannot be excluded therefore that, in those cases of intestinal reticulosis in which malabsorption is due to a pre-existing primary malabsorptive disorder, the association is fortuitous. If this were true, it might be expected that adenocarcinoma would also complicate idiopathic steatorrhoea on occasion, since lymphoid neoplasms comprise only 50 % of primary malignant tumours in the small bowel (Skrimshire, 1955 ). This appears to be the case. Joske (1960) Skrimshire (1955) or in the large series of cases reviewed by Rosenberg, Diamond, Jaslowitz, and Craver (1961) . It may be added that subtotal villous atrophy of the ileal mucosa, observed in cases 1 and 5 in my series, would be an improbable finding in asymptomatic sprue, since even in active cases the lesions are said to be less severe in the ileum than in the proximal small bowel (Rubin, 1960) .
The alternative possibility that an intestinal tumour may in some indirect way bring about widespread mucosal abnormality must therefore be seriously considered. It is well recognized that tumours originating in lymphoid tissue may give rise to immunological disturbances, auto-immune haemolytic anaemia being perhaps the most outstanding example (Dacie, 1962) . Since a hypersensitivity mechanism may be of importance in the pathogenesis of coeliac disease and idiopathic steatorrhoea (see Taylor, Thomson, Truelove, and Wright, 1961) , it is possible that an intestinal lymphoid tumour (perhaps reflecting more widespread abnormality of the intestinal lymphoid tissue) could by a similar mechanism bring about a comparable mucosal abnormality. The development of clinical malabsorption would then depend upon the extent or site of the mucosal damage. The relationship between epithelial abnormality and lymphoid aggregates observed in cases 6 and 7 might represent the morphological expression of the role of lymphoid tissue in bringing about mucosal damage. Although this hypothesis is largely speculative, it may be capable of being subjected to clinical and experimental investigation. The relationship between intestinal neoplasms and the malabsorption syndrome, however, is likely to be complex and may be finally settled only by the long term follow-up of patients proven by intestinal biopsy to be suffering from one or other of the primary malabsorptive disorders; and by careful pathological study of the resected tumours and of the environment in which they arise. SUMMARY A high incidence of partial or subtotal villous atrophy of the intestinal mucosa has been demonstrated in a series of resected primary malignant lymphoid tumours of the small bowel. These mucosal changes are much less common in a closely-matched series of small-intestinal adenocarcinomata, and cannot readily be attributed to local mechanical factors. In two patients, one with jejunal adenocarcinoma and one with reticulosarcoma of the small bowel, the mucosal changes may have been due to a pre-existing primary malabsorptive disorder. In the majority of cases, however, it is postulated that the mucosal abnormalities are brought about by the malignant lymphoid tumour, possibly as a result of immunological disturbances. 
